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Prof. Forbes on the Polarization of Heat. a49 

diately] ; that in the change of form of a molecule, whatever 
may remain, at the distance at which it is situate fi'om the neigh- 
bouring molecule, of the attractive and repulsive forces of the 
atoms of which the two molecules are composed, is susceptible 
of experiencing any changes which tend to make the atoms of 
the second molecule vibrate. But this manner of considering 
the subject requiring calculations which I have not made, I 
have not thought proper to insist on the development of the 
consequences of this idea. My object in these considerations 
is only to demonstrate how the vibrations by which heat is 
propagated in bodies may follow a law entirely diftgrent from 
that of the vibrations of sound, of light and of  radiant heat, 
these latter vibrations being propagated by undulations which 
leave at rest the part of the vibrating body where they have 
passed, without a trace remaining of the passage, while the 
former are made gradually, and from one object to the nearest, 
and in such a manner that the vibrations of those parts which 
are nearer to the source of heat remain always superior in 
intensity to the vibrations more distant, by a quantity which 
truly diminishes continually and by degrees, but that, mathe- 
matically speaking, would only become nothing after an infi- 
nite lapse of time. 

X X X I X .  Note relative to the Polarization of  Heat. B~ 
J. D. FORBES, Esq., F.tl.SS. L. dr E., Professor of Natural 
PhilosoThy in the Universit~ of Edinburgh. 

To the Editors of  the Philosophical Magazh~e and Journal 
GENTLEMEN, 

B Y the Report of Professor Powell's communication to the 
British Association at Dublin on the subject of radiant 

heat, which appears in your Journal for last month (p. 296), 
it seems to me that a doubt is thrown upon one case of the po- 
larization of heat which I have described,--a doubt which I 
will endeavour to remove with as much brevity as possibl~. 

The experiment is this. Two bundles of mica plates are 
prepared as I have described in mypaper*, and each is attached 
by wax to a sole of wood, so as to sustain it at the polarizing 
angle when the sole lies flat. When two such bundles are 
interposed as shown on page S51 (fig. 1.), between the source 
of heat S, and the thermo-electric pile ~P~ more heat reaches 
the pile than when one of the bundles is r~aised on edge so 
as to be crossed relatively to the other, as in fig. 2. 

I t  may be argued, that in these two positions the plates 

[* See Lond. and Edinb. Phil. Mag., vol. vi. p. ~210.-Emx.Z] 
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350 Prof. Forbes on the Polarization o f  Heat. 

not being symmetrically arranged, more heat may possibly 
reach the pile by conduction in one case than in the other, with- 
out any reference to polarization. 

The question is not, however, as has been stated, " p u r e l y  
mathematical." I t  must be shown that the alleged effect is 
not merely of the kind required, but that its amount is such as 
to produce the observed variation; and since the temperature 
acquired by conduction is unknown, and can only be assigned 
by its (ffkct, the question, on the contrary, is purely experi- 
mental. 

Had  the objectors taken the trouble to try tile experiment, 
the difficulty would never have been urged. I have never 
denied the interference of the effectsof conduction ; I have con- 
tented myself with the assurance that they were of an order 
sufficiently insignificant not to Troduce the effects I observed~ 
which in almost every case, on the contrary, they tended to 
diminish, as I have shown in my memoir; and for that rea- 
son I gave my numerical results as approximations only. 
I never thought of entering into the fatiguing detail which 
would have been necessary for explaining fully my grounds 
of confidence in the experimental results at which I arrived, 
which were chiefly such as must immediately offer themselves 
to those who would attempt to repeat them, which I naturally 
considered as preliminary to any criticism upon their sound- 
h e s s .  

Melloni has shown that in his experiments the effect of the 
warmth, or conducted heat, of the interposed plate was always 
or almost always insensible. I might argue that the effect of 
the still smaller quantity of heat which could reach the plate 
B, derived from that already so small in A (fig. 1.), must be 
ins!gnificant; and therefore the variation of this quantity, 
owing to the relative change of position in question, must be 
almost infinitely small even in my experiments, in which the 
approximation of the source of heat was much greater than in 
those of Melloni. And this argument would be incontrover- 
tible to any one who had tried the experiments, and who was 
capable of weighing quantitative evidence. But I have a much 
more direct reply. 

The  mathematical distinction which Professor Powell and 
Mr. Murphy established (and justly) between the cases of 
fig. 1. and fig. 2. must be expressed by the difference of cer- 
tain integrals depending on the distances of the elements of 
the plates from one another in the two cases. But what will 
be said if  I destroy entirely this distinction; or give it an op. 
posite character, by pushing the plates nearer to or further 
from one another in one position than in the other ; or if, in- 
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Prof. Forbes on the Polarization of  Heat. 351 

stead of making the plates parallel, as in fig. 1., I make them 
incline opposite wavs, as in fig. 3., and still get the same re- 
sults, whilst in the" intermediate position of fig. % forty Ter 
cent. of the heat which reached the pile in the-other cases is 
stopped, and that instantly, without any appearance of that 
gradual process which conductmn implies? I imagine that 
those most urgent for mathematical precision will perceive that 
the effects of conduction above alluded to must be quantities 
far below the powers of our most delicate instruments to mea- 
sure, and at all events of an order quite inferior to the great 
and striking effects I have described, and which can only be 
due to a peculiar influence of the plates upon the !i'eely trans- 
mitted ray. 

Fig. i. 

Fig. 2. 

. s  

Fig. 3. 

. S  ~. P .  

I speak with the more confidence on this point because 
the objection in question is not a new one. It was urged to 
me several months ago in Paris by a French philosopher of 
great eminence, who, however, had not had recourse to the 
only fair test, namely, an experimental one. Unprovided with 
any of the apparatus I had employed, I hastily and rudely pre- 
pared bundles of  mica for the purpose of demonstrating the 
independence of the result upon any ,nice adjustment of the 
distances or relations of the plates, and I showed these expe- 
riments to MM. Melloni and Libri, whose names are im- 
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352 Pro£ Forbes on the Polarization of Heat. 

perishably connected with the science of heat, the one in its 
experimental, the other in its most recondite mathematical,de- 
partment. In these experiments no less thand~ft~tper cent. 
of the whole heat incident upon the pile in the circumstances 
of  figg. 1. and 3. was polarized, that is, stopped, ill the posi- 
tion of the plates in fig. 2.: the effect on the galvanometer 
was instautaneous, and the relative positions and distances 
of the plates were varied in every possible way without sensi- 
bly affecting even the quantitative measure of the results. 

I t  would be easy to devise a vast variety of modes of  opera- 
ting which would equally annihilate the mathematical ob- 
ject ion;  at present, being anxious to confine myself to the 
narrowest possible limits, I will only add that in the beautiful 
and admirably marked ph~enomena of depolarization by a 
uniform mica plate introduced between the plates A and B, 
and perpendicularly to the incident ray, there subsists the 
most perfect symmetry which the mathematician can desire. 

I have had the pleasure of learning within a few days, fi'om 
M. Mellon] himself, that he is now satisfied that heat is 
polarized by tourmaline, which was that of all my experi- 
ments in which conduction produced the most troublesome 
effects. 

London, October 5, 1835. 

Postscript. Having communicated the substance of the 
above note to Professor Powell, I had the satisfaction of 
learning from him that the statement in the October number 
of the Philosophical Magazine had led me to an erroneous 
apprehension of what he stated, at the Dublin ineeting, rela- 
tive to the polarization experiment. In relation to the ques- 
tion discussed above, he says: 

"Al low me to assure you that if any of the reports repre- 
sented it as urged for an objection to your results, they must 
have entirely mistaken my meaning. I proposed it merely as 
an abstract problem which would affect the small correction 
whieh (if the heat were intense enough).should be applied for 
the secondary radiation; but I have no doubt it is quite in- 
sensible." 

I suffer the statement which I have made above, relative to 
this experiment, to remain, because it may serve as a general 
answer to a natural enough primd facie objection; whilst it 
gives me the highest pleasure to be able to quote Professor 
Powell's opinion in support of my views instead of the re- 
verse. 

Edinburgh, October 21, 1835. 
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